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(54) LIQUID CRYSTAL DISPLAY DEVICE AND THIN-FILM TRANSISTORS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve display 
quality and holding characteristics and to reduce 
electric power consumption in a liquid crystal display 
device capable of executing memory driving by 
arranging ferroelectric at pixels. 
SOLUTION: Composite dielectric layers 
approximately periodically disposed with ferroelectric 
layers 305 and paraelectric layers 308 are formed on 
pixel electrodes 307a. These dielectric layers are so 
disposed as to have an electromagnetic effect on a 
liquid crystal layer 304 to control the states, such as 
alignment state and phase transition state, of the 
liquid crystal layer 304 by the polarization state of 
the ferroelectric layers 305. The dielectric constant ^ 
of the dielectric layers is effectively lowered and driving voltage V is lowered by 
combining the paraelectric layers 308 and the ferroelectric layers 305. Display 
unevenness is lessened and display quality is improved by approximately 
periodically disposing the ferroelectric layers 305 and the paraelectric layers 308. 
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b 2 Nb 2 O v ^Him^hXofZtXiiXW ttzwi 

ftvmnnmmzm^hXoizixh^. mmm 

mmmzmhb^t^m^mx'ht. %mi<r> 
mvaminmmmmmttz tuzit^xtfckixm 
*i/o>**«, %mz\mrnm&<7)8yV;j ^ - >uw% 
VMizitKx-r t mmx-h h . 

[0049]<J:H. SiN, ^200nmlt«L. ffijg 

0 5-mLTt. WiHTBCB {lyyisfaf 

f» fc£tf>38E$rfflllB*m£S i N, JitMH^l^ 

'J 7yy/$ ( C M Pffi) t J: 0 Bfr^^K^™^ 
a£ffV\ ,<*l»^g yJBT*S»S«fWB5 
1 2*»SLfc. 

[00 50] ^rfe. S iN, ^*>0 £M£tf S i O, 
^AlO, . TaO, Zm^&XolzLXi* £ 

£. BCB<^*>f)tc^y>f 5 k^sog (xfy^y 

r$x)*T9v mmtm&m^ & x o ic ix t x v > 

*<. BCBj^CiffjiT*-?^. 
[0051 ] ^^±t--K'J-f 5H«S-^5 0nm^ 
L. 7h'v/rn^xjgt. ffi B B H E(6j^a5 1 3a^ 

[0052] w±i. o . B#m^t mm h y yvxftf 

«I^jT-«i. ffiAl 5 1 4 fc ttti^S^t- H^tt 

«t LXTnm&mwztf. fx h*x hsmikzm 
xt x ) vfm&m^xoizixi, j:v\ iftjaw-t 

i&IMttfSJI. RtitM B B B . S^^iSffi?S B B B . 
OCB^-h"fg a B B $-fflv^J:d^UTtJ:v\ C^i^i 
- KC J: 0 ^tiE txmSMiR LTffl^S 
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[00 5 3]-*. mmut* & zw&±5 01 

2 00nmJIJSTffi2fiSc,U 3£f)#5-7 4;k?-l5 
16£#»SU S4>fcITO*»/>*fti8WWW5 0 8 
b Srtt 1 0 0 n m RJVTJBJft L - *«>±fc!K 'J-f S HI 

I6JJB5 1 3 b SJB*L»|fl|SSS»jSLfc. 
[0 0 54] i»l a K»*UfcTM «Kk»lM« 

[0055] (2gf&gjR4 ) ffi9NtfM5 1 2 

atfaswwwis 1 i^«ji»«jt^*f iimm 

[00 56] 08. 09, 01 0(iBi^SS5 0 8a± 

ksr Ltzmmm t mnmm t «■ wju mhsr l 

fcB*«^^«^£«^fc**iaTa & . 0 8 
(a) . 08 (b) . 08 (c) , 08 (d) . 08 
(e).H8(f) (i&etttfr6 0 1 tWmm 0 2 

t tttumwmmmftmnmzw; txa o . xtst 

mflc6 0 2*^^l»vMJ^x4't, tt«^tsm*6 

o ltfnsmmzBgtztvfcMb , 3$iMft6 o 1 

h 'J a*<0»SI«#6 0 2^1UflWW 

[0 0 57] 08 (a) <7)£olZffi&ma6 0 2cr)WZ 

whhe l < nattosassutt 6 o i £a*>sx,ft J v > 

L, 08 (b) coXoiZBflM. **V>tt, 08 (c) 
OJ:3K«R^fc*4»B**6 0 1*»jSLTfcJ: 
08 (f)OJ:9t. ttRflUTCiJ^. Z 

cox 5 zmmizimmgwuz t, ^ < ^<om^h 

6£ i: K J: 0 . ttAlbtr £>&<m#£7WS £ b tfX' 

%tz. z n h<n&wm.<n± s s i* 1 mm.h t v 

h.coxhX\>\ 

[oo58] iwizrnmtmmmm&otmz^xm 

[0059] 09 (a), 09 (b), 09 (c) ,0 

9 (d) . 09 (e) . 09 (f ) , 09 (g) . 09 
(h) ,010 ( i ) . 01 0 UK 010 (kK 

010 (l),01O(m) x 01O(n),01O 
( o ) «, 5S!M*6 0 1 tmmi¥6 0 2 b 

[0060] tttf>#ttl±09 ( d ) COX o fcflfiTCfc J: 
V*U 010 (m) ^J:^C«t*»ttSrk-5"C<»J:V>. 
ftfcH 1 0 ( m ) COX o izmm&k btZbizX OA 
•y v^-i^ 3 y«*5H*W*fc*t*ft;& aV -y ^'rtU < 

jsi-scfctTOrcftsa*. ,r<7)i§£te0io <n>«o 



[00 6 1 ] ifc. ft#Wii*»S3ttHfCiJ:i.*U 
fWroT^Tti^. 010 ( i ) <7)J:3tca§^m 

(•c i 0 , B^*iO#^lKtf>Hie*EE£J*$r&tf4 - 
ttfXZ h . Mrfamizli. 010 ( k ) coX o lz%J§fr 
htch>*"/ y'x-ya yfBcoWZffimfcZMtel Z t 

•cjmth xoizixi>x\\ mtmfcottb o cm 1 

0(1) coiafc-as^WBSSftatrAdtL-CtJ: 
K tt:. 01 0 ( o ) coX ot,z±J8kTl$(V&®%.fc 

&v>mM*m%t>ith-m&mhzbizx~>x . 

WlWr4»SW«stt*^S*4 <t 3 tcf 4 £ fc 

atf J; 3 fc LT fc J: v^. iiifeSlfiW*** ^U«BJ« 
ft<7)tttt«ii!±09 ( h ) coX o lz2Wm±.cottm> 

<0»fir6»a«*6 0 1 b t . SSHt#6 0 2 fcRVP 
OR^r6?SSS«ft6 0 2b *m%nt¥6 0 1 ts J:t^«» 
«ft6 0 2 1 1 i, tcfi A^*)^T tmfc® $r flt^c UT ^ 
4. 2WHJa±^tm*fflv^«ii:l£j:"). S^fcSfcft 

mmmtz mzmmmzft ozb *<x-# ■?» . 
[0062] .raifc-eii, ^SfrJi+tSii^^a 

ttfflS&aftatfflBiTftofcA*. 09 (b)coXolz 

i^wimiW0mtm*s&ti xoiztx 
i>x\,\ zcomvi. h&wmniwmmmtomco* 
%zimL<xhm%^x^xi>x**\ tK. mz%m 
stt+£09 (a) coxommiumntbttm 
8w#*4v^iH9 ( c ) coxoiz&mm (^mmit 

miittt) 6 0 3£Mtb&ttXlt,zlXi>X\\ Ztlt> 

h \ ^mm^cowmmm. i < ffits-ri. xoiz 

lXi>XW. MUm9 (e) coXoiZyyf-MZS, 
Ik-f&ZblzXK). 010 (m) COXllZt&ZblzX 

vftcoma^K**). x<oiz^wmzmzbtf 

X'Ztz. 

[0063] s^t. 09 (c) coxoiz&mmmm 
^it. ^mzxtftcomuzx*) , ^ism^ii^iife 

&K®mzmcomco*z^&m. &m&itmzm^ 

hXoiz-ftHiX^. MUiZcoXo &7&giRttM? 

»ffl!H 5v i^^y-^matefi**- * - t^t-# 
/to 4fc. nvxTV-vtm&comtMMiz-Yzm^ 
izm^mmzm^mmmmb lx i>m\^z 

btfXttz. 

[0064] (mmm 5 ) mz^mmm h 5 
x^(co^trw«. 01 uz*mcom®h7>i; 
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ttz. mf i sffim<?>mmhyyi;x??h&. 011 
(c) i&mmmhyyiszfmmm&mm 

IZiski-mX'h*) . 011 (a). Hll (b) JiWJJ 

Ull (c) <DlSMH3t!i. 011 (a) O 
A - A ' £ fi^lffifflffiiltctt JS LT V ^ . 
[0065] 0^L^rt^'7XS«c7)±iCTy^-3- 

»801J300nmMU. tffifc LTttA 

Ztl.t><r)-&£X'l>£^. &tz. *mW.MX'l±MobWcr> 

£&mAmm?mf8.zixx^$>tf. 2mm&±mi&m 

LTtt. X>t»*ifefcflH,Vfcj&». CVD3L )b-o$m$: 
[0066] StBaMnF, ££3ft3 0 0 nmCb 

2 £»£U;. fcik 8iS«ttJB5 1 1 Wtmt LT 

a. mnmmvmmmfomwmt l< , b aM n f 4 

tW-tfcGd, (MoO, )3. KI0 8 , YMn 

0 3 , sb 2 Nb 2 o 7 %y*m^&t£\.\ ZtzZtl 

imtzi>. mmmmmxmwtfzmwmtmm 

[0 0 6 7] ifcKS i Ox £®UIift5 0 Onmfcbto 
TifKU £<0ft, CMP (^S^/M^^'J'y 

mz£<Q¥is.itz'€oztx\ mmmso 
2«D**>9fc*e«fM8 0 3£jBjRU:. tmmso 

3«tt8t LTlii Affile fe S i Nx ^TaOx fcfflu 

[0068] S i Nx £ifrl 00 nm. a-S i 

**Sj3 0 0nmcOJ!CStjeiRL. 7*^/^57 4- 
ffi*tJ:0^-->'^LT. S i Nx JI8 0 4, ¥31 
frm&05*ffi$Ll,1z. ftfc. SiNx fltoUTtS 

iox mwtm*tt*M»tzbtt%A,himt* 

V\ 4fc¥IW|s«8 0 5b VXli. m^S i *«&A 
S i £Jfl^S«]:5Kl/CiJ:^U Se> Ge, Ga A 

sZb'cQme&mttizm^&xoizixhiiw 

[00 69] mz. a>?7 h«8 0 6SrHff^5 0n 
mlzbtz^Xfmitz. 3^?M8 06kUli. 

7r*Si£ift»U:. B $riftf>**6*£* 
ilS F -r L£ p )\s7 7 x S i £ i 0 

LTtj;v\ 3>9?YmsoemmmbLx\i. 



TW7TXSlZVmL1i8t. PH 3 T7X-?%b'Z 
m^X4*yV-V>7t&c\blzZ:>). 3>?7b@ 
ZBtiilXl>]:\,\ 

[0070] at. AI.M oO»J|j&»fc&S«*K* 
15509a. 509b£300n mflMLfc. flPMMI 
ftHflfcl/Ctt. COttCfcfiUtfCu. Au, Ag£ 

b'<7)f&m.&%zm^&z?izLxi>£\ l \ m&jj&b 
ixiix^-yfmmtL^tiK cvD8retJ:ir*u 
tb^Zmzm^ZXolzlXljJ;^. 

[0071] Z0)±.liZ4mzmiX S i Nx i Ox 

[0 07 2] 3£!^f*:fl8 0 2?yx?-->'7'<7) 
#tti:UC(i. WRCffOfc (01 1 (a) ) ifi. XV 
94 7HW=fr3 JJdfcl/CiJ:^ (01 1 (b) ) . X 
by47mz-tli%&, 01 1 (b) tZ*t£olZV- 

£se traft-t h z b i> tztbTh & . 

[0073] fclifcj: 0 . 

^-httSWfcftOMF I S-TFT£#fR"C#fc. 
CcOTFT(iffiS<50MF I S-TFT(CJt^TffimET" 

[0074] 3 fc, *5MH<0SBR h y yVxfX* 
ti. «3lUMiT»JSU-CV^5IR**Wi«r*«««ti:M! 

ittt Z b X\ LtzmttBZ m Z b ifiX'% & . 

[0075] (mmm6)mi2ii*wn<m®}-y 
y vx 9<nmwwMkwm izm-mx'h h. 01 
1 fcflR* L^44Cffl^m h 9 y : jx ? \mx 9 #-w 

wm&hyyiSxfX'h&Mzttl. 01 2X'\mx? 

tf-mvMF 1 smmcom&byyisx?comz*t. 

[007 6] 

L. ZViUzMo bW<7>£<kfrhts:hV-X^ h'W^ 
til90l5300nm»IUc. ff^ffc UT(iA 
1, Ta. Cu^ifSrfflV^iaCLTtiV^ 
v^iClix^O^T'tivi. *mmx\±Mob 
W<?>%Mttl<nimX'm$LZtiX^ht>K 2S«IiLhO 

*«*wiUTt>j:v^ i/c. z^y-bmmnm 
wmmnmuzn?- hmmmm^sMMmi 
m&i-i&wrmfm* mimx-ffliztix^hbmz 
mmmzfeh. b'coimtf'j?* <tc->tz. mm 

ffiiLTJi. XJ*>yf&zm^1zff. CVDS, 

[007 7] (We. 3y?; M90 22:5 0 nm^fiS; 
Lfc. ny^^hJI9 0 2i:LT(i. P^if*W«WEF 
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-TLfznmTWVTXS i £i|t«L*:. Bmmb 
LX\t. CVDft^A*7^mi>. 
[0 0 783 <WC, a-Si*400nm. S i Nx £ 
200nm«M8U /^-->^«rtT, ¥gftl90 
3. y-Mfitilg?JI9 0 4£»j£U:. =5:tJ, 

en 9 o 4 ^o^t s i ox ftL<7)&®tmmm^ 

It, £*&f B S i^m^ a a B S i Zm^XolzbTh 

[0079] JJCC B a M n F 4 J300nm«t. A 
?_-y?'U MSf*S9 0 5£«Jj&U:. ^ 
fMftl9 0 5<9fffikLTt;L 
fi**H£L<, BaMnF, l^HCi>Gd 2 (Mo 
O, ) 3 . KI0 3 , YMn0 3 , Sb 2 Nb 2 0 7 % 

zzm^t£\,\ ttzzixwuzh. ffi&nmtmm 
x-m^itzmmmmzm^ x ?tz ix t iw. m 

[0080] 1 2c0CTTii:. ¥?SWI9 03 

-bmm9 07 tmmt i y-bmm^iz, &tsm 
<*9o 5iB^t^-yizs!.mitcmmmu^K m 
mm 11 ( b > cr>x o icy-x ■ f w >iat=f-v* 

y A 7to*9-> tSStS J; 3 tJgjSt-S J: a K LT 
tin. 

[0081] ftfcSiOx £500nm«&RU Z<T> 

tt, cmp (^s*;M*-WJ7yy^)m 
Offfllb^^tt. 5IB«ftA9 0 5<D**>»)fcie 
0 6£#j£U:. *ffik UtliiOffitt S i 
Nx naOx SrfflV^iofcL'Ct.t^t, ^U7'X 

[0 08 2 3 KIZA 1 % Mo^^iSU^--^ 

[0 083J JJLLfclJ: 9«X?#-Mtf>MF I S-TF 
T£?#£Clfc#T#*:. 01 lt,ZM7f;ltc:*mi?)m& 

wx ? hm&x-mmti z t h . 

$ a&tcbi . *#»n«oaw h 5 > : jx ? iz& ^xm% 

ttftkLTBMF*, J&BS**fcLTBCB£ffl*£;b 
tfTfflv^«^M&pmfl*»J&L*:k^ ffiOSil 

nmnmmwzw,i!rizitK£ vmitzft&z 
mzttfX'Zfz. 

[00843 BM FttBW* AHSv^fc«> ( 1 0OT ) (ft 
ttflEB»*fT3£kA*C*.&. 
[0 0853 *fcBMFttITOk<0?Hltt#J:<, 01 

nmm&t<7)®mt$:ft±.-tz>zttfxzfz. it® 

<?)t:)b%tffll#b LTPZT£ 1 TOfrttlM&Ok 
±CES L £ fc £ %IM«9L^X L?^* ? s B M f 



BMFTIi»2 0 0'G-H&4 0 OTfflEaJttmiKfl'C 

Ecowmra-bxx'vmmA^ <tizt tfx-z 

h, ttz. BMFtiPZTkJt^Tf— rt-Xy+yir 
=Sr k'x y ^ V ^fc J: 2 mmmfr^tz . Lfcj&*-> T B 
C B$ritt>«BNMMc J: 6WBt*|6|±r * - k#?i* 
fc. 

[0 086 3 HitSIWteEc . qaiMftim 

*df ktSk. -/S H B B ffi»®BiliBSeuaiEc xdf 
X5-Z.&Z ktfTZ i . ffUtfSSPmftk LTtiitKW 
R«¥tf>ffi^GMO£fl!V>fc«^ f Wfiim^Ec 
10~2 0kV/cmf<bSfetoC ift5Aim~l 0/z 

C5ft 4 4 £.m&tfi&T IX It 

^ittWLBMFcOttm^rEc {i^l0 0~2 0 0 
kV/cmTfcSfcft. *«J0. 5//m~lAimgg^/f 
§ fc^R'tiKf J: ^. Lfcj^ot ^iSffiOBT i BMF 

[0 087 3 BCB(i!S«**%< (^3SS> <fi£^ 
ttfcfiff=Sr«BW«rc*4. CTxtf I TOiCBRU: 

1 0 0 8 8 3 4fc B C B(i^2 0 O'CSSJilT^flSat' 

at)*** c: k * ? -c# s . z cotzfrTuj mm. 
[00893 *»^^ B H B i5^ga» fin h 7 y ^ ^ 

^M^SftaSfrkBlSrefltOlS^WSrSimtMik L-T 
It. SSWfrkLTBCB^. »m«*kUTBMF& 
ffl(r^Clk* { »jiT-J)l». 

[00903 BCBkBMF^JBIWwaSI^ 

m^z^tmMM^\ Ltztfixm^mmtm 
hzt tfx- %tz. Ltz tfr, x b c b immz i> B c B/ 

BMF Hlffl^Haj^li* < , 4 £ B C B if? 5 »/ 
^Wtfc'Srfr-afc. JtKOJtrtT^'J/PkBMFt^ 
«*^*r*T»WfM&»)SLfcki-?>. Rll^fu^ 

[009 1 3 ^«?)J;dtC:BCBi: BMFttJ^Vtt* 1 * 
l,Vfctf>. BCB/BMF^ffiT-O'J-^mSarffiS-ri. 

[00923 ^7tWi{f7?l>;^BIkBMF N BCB 
tPZT, T?V)]stPZTb£Ztl?tl&A-£h J £X 

imfamzBtiLLtztzbmkmt 1 x 1 0 9 ~i x 1 

0 1] Qcmggfc&>5-. fil«at:*)fcr>T+^*»J^ 
tt*«a*t6ikJ4HKT*-?fc. i*ltC«L"C» BM 
FbBCBkZ&Z-iiirttXm^ZZkizX 91X10 
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i3 Qc mmg.?>wi^mjimzmzttf?$K. uz# 
[ o o 9 3 ] zff) x i ismwMMtiMiaL* nm h 

C00943 

[#!H0>S&*] COctpic, *JHJr«i, 3£i8mft£B 

* * y -tt«»*ff a we . 3**1 

& . t < fc . ttsmffc k mmft t wsmmtm 

[0 0 9 5] »»W*iLTBMF£. SIM 

ttfcl/CBCB£ffl*£«bl*TJflv>S£fcfcJ:'K B« 

[0096] *&Bjjo»ffl? h y y^xfizxtuf. mn 

utmmztz ztizx*). mmK*&m.ti z t a* 
t* I. . * fc5a»«tt;+«>R*Jte»t> y 

* y rmmthimttfe Lxm& 

[an {^*or tT-ifThv? xsmx&e&ata 
[d2 ] ^*(7)^ B a B *^a^a*ffi«^«B5wt^ 

com&zmxmz^tm. 

[05 ] ^BHOjR^^SOffl^OWSrHB&Wt* 

[06 ] *m\<r>iKi&^mwwmcoMm<mi l z* 

tBrffi0. 

[07 ] m6izm*it:*%wcomg' a $kxmw<7)7)s4 
[0s 3 s^m#:it mmmt mmmms. uz 



mmMmtfLmzm&mzvktm. 

[09] ^mmmt i m^mtmmmmmtti 

mm&mm&mzmjtmzKt®. 

[0io] ffisrawB fc &xmm t zmmmmiB. i 

tzmmmmm^comm^mz^-tm. 

mzjiktm. 

[012] Xmim® h y vi?*9emtonWMk 

vmrnz^tM. 
^•f~0, 

[0i4] mm&kmnmm^z&tmmvmm 

«EAVS-^-f0. 

[01 5] mim*kimm*nxh^7mi9L< 

L (s = 0. 5 ) , %<7ffl£ 0 . 5/im-5/;ml;te 
[01 6] m^*com*ii^5S!§«*c0^h7^T 

1 oi y-m 

102 m& 

103 TFT mWLVyyi?A9) 

104 fflffi 

105 Wgft (Cs) 

106 ttfflffig 

20 1 y-MR 

202 m^m 

203 TFT 

2 04 $A 

20 5 «mftc 

206 «tipims 

2 0 7 a HfMffi 

2 07b ttfomm 

30 1 ^-M8 

3 0 2 f!-f& 

303 TFT 

304 m 

305 femm# 

306 mmmm 

3 0 7 a M^VM 

307b ^mffi 

308 $mm 

4 0 1 a WMVM 

4 0 1 b ttfiflS 

40 2 5$i*m<* 

403 ffiA 

4 04 «lflf* 

50 1a 

50 1b ijyxm. 
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50 2 T>y-3-bJ§ 

503 a y-hWM 

503 b ®m®mm 

504 y-bmm 

505 *m#® 

506 xmtotmm 

507a a>?7hm 

507b rjy^^hl 

5 08 a a*«ffi 

5 08b ftflffifi 

509 a KM Wfi 

509 b y-^HfiB 

5 1 o fterora 

5 11 9feRtt« 

5 1 2 

5 1 3 a mm 

5 1 3 b EKdA 

5 14 ®& 

5 1 5 fJvfVhVfZM 



5 1 6 Ay-? 4)V9-m 

60 1 SHSttft 

602 mm 

6 03 &m 

801 y-hm 

80 2 &fg«# 

80 3 

8 04 y-MfiUBW 

80 5 

806 ayffhm 

807 y-x • km^s® 

90 1 V-X • 

902 3y??hJI 

903 

9 04 y-MfiHIR 

905 %>mnfa 

906 tttMM 

90 7 y-h«s 



[11] 



[04] 



102 



106 



104 

V 2S 



105 

-/ 



103 

7r- 



401b 

V 



X 403 



402 



10T 



I 



401a 
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[02] 



SR5G SB r 
CIK 






102 

3 
& 

e 
» 


1 

1 

1 


103 104 

-3 


703 l64 

-X 


• • • 


-X 




I 
1 

j 

1 


"^101 

-T 


-X 


• ■ • 




\- 

» 

1 
• 
t 

• 1 

1 


-101 

• 
• 

T 


• 
• 
■ 

T 




103 I 106 
■J- 104 




1 








1 



S*ttM 



[03] 



[07] 




□ □ □ □ □ 

□ □ □ □ □ 



□ □ □ □ nL_ 

□ □ □ □ D[~ 



□ □ □ □ □ 

□ □ □ □ □ 

□ □ 

□ □ □ 

MS09b~ 



a- 1 



51 1 

5083 
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[053 



[01 3] 



306 



302 



308 

\4 



X 



303 



307b 
,#-304 

305 
307a 



"III 



,301 



11/ 



308 



304 



305 



TN«S(e-5) 



(a) 



\ 









Sum 
1 urn 



BaMgF4(e«10) 



BCB(e=3) 



[06] 



515 



501 D 



\ 



516 



-A 



50BD 
513b 
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[08] 




[09] 




(16) 
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CHI 0] 
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[01 2] 



906 



903 



907 

4- 



.905 



902 
901 



[014] 



60 




10 - 



Q2 OA 06 0.8 1 
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[015] 

8 | 




-5 -2.5 0 25 5 

X Ipm] 

[016] 




0 12 3 4 5 

Wf e Ipm] 



(51) Int. CI . 6 



F I 

H 0 1 L 29/78 



627A 



